A 21-year-old gentleman presented to the Emergency Department with a complaint of left shoulder pain after suffering an epileptic attack a day prior. He could not recall the position of his arm at the time of injury.
Post seizure he experienced left anterior shoulder pain with limited range of motion in his left shoulder. Physical examination revealed an area of ecchymosis and swelling over the anterior left shoulder. Tenderness was localized to the anterior part of the left shoulder. Assessment of his left shoulder showed active forward flexion and abduction was 70°. Active external rotation was normal while active internal rotation was reduced to only 20%. Pain was restricted during active extension and adduction achieved at 15°. The passive range of motion of the left shoulder was 130° in forward flexion and 130° in abduction, while the passive extension and adduction was 20° and 40°, respectively.
Radiograph of the right shoulder taken in the anterior-posterior approach showed a fractured lesser tuberosity found to be displaced caudal to the glenoid (Figure 1 ). The axillary view clearly revealed an isolated avulsion fracture of lesser tuberosity of the left humerus ( Figure 2 ). On a later date, a computed tomography scan of the left shoulder was done to assess the fracture configuration, articular extension and its degree of angulation.
Introduction
Avulsion Fracture Lesser Tuberosity of The Humerus is a rare injury that usually occurs in association with fractures involving two or three parts of the proximal humerus or in association with a posterior fracture dislocation of the shoulder joint [1] [2] [3] . The usual mechanism of injury resulting in an avulsion fracture is an abduction external rotation trauma of the shoulder [2, 4, 5] .
Acting as an antagonist, the subscapularis muscle forcefully contracts to resist, leading to an avulsion of the lesser tuberosity [6] .
We present a rare case of an isolated lesser tuberosity avulsion fracture post epilepsy that was treated operatively resulting in a good clinical outcome. single 4.0 mm compression screw was inserted postero-medially aiming antero-laterally ( Figure 4 ). Postoperatively, his shoulder was supported in a sling for 2 weeks. Free mobilization of the left shoulder was allowed from the 3 rd week onwards once tenderness resolved. Pendulum exercises of the left shoulder was initiated, along with passively assisted range of motion exercises in forward flexion, and external rotation. He progressed to an active range of motion program in the fourth week postoperatively. At the end of the sixth week post-operation, resistive exercises were added. Plain radiographs confirmed the healing of the fracture with good alignment in the 10 th week ( Figure 5 ).
On his 3 rd month post op follow up, he had regained his normal shoulder function.
The avulsed fragment was 19 mm in length and 14 mm in width ( Figure 3A ). The fragment was displaced 8 mm medially ( Figure 3B ). The remaining part of the lesser tuberosity was intact and contributed to the medial buttress of the bicipital groove.
Following optimization of his epilepsy, an open reduction and screw fixation of the avulsed fragment was performed. A deltopectoral incision was made to gain access to the fracture fragment. Intraoperatively, the lesser tuberosity was seen to be displaced from its anatomical position, medial to the surgical neck of the humerus. Fracture fragment had no comminution. The subscapularis tendon was found inserted to the posterior portion of the fragment. The avulsed fragment was elevated and realigned to its anatomical location. To secure the tuberosity in its original anatomical position, a The main mechanism of injury is believed to be muscular violence where the subscapularis muscle is forced to extend when it forcefully contracts to resist the abduction and external rotation of the shoulder, and this results in a strong traction force which avulses the lesser tuberosity. In keeping with our epileptic patient, involuntary contraction of the subscapularis muscle might have been the cause of the lesser tuberosity fracture [3] .
An isolated avulsion fracture of the lesser tuberosity requires a high index of suspicion. Patients presenting with an anterior shoulder tenderness, must be examined thoroughly to look out for tenderness over the lesser tuberosity region. As well as, weakness in performing the 'lift off' test is suggestive of reduced internal rotation and increased passive external rotational, as compared to the contralateral shoulder. Anterior shoulder palpation should be done to suspect subluxation of the long head of biceps tendon and assessment of the gleno-humeral joint stability must be done to rule out associated shoulder dislocations.
With a patient presented with an indirect trauma, an avulsion fracture of the lesser tuberosity can easily be missed with only a routine antero-posterior and scapular view radiographs of the shoulder, especially if the avulsed fragment is minimally displaced. To confirm the diagnosis, an axillary view of the shoulder must be taken [3] . An awareness towards the possibility of an isolated fracture fragment would help in differentiating it from other more common pathologies. A large displaced avulsed fragment can be misdiagnosed to be a bony bankart fragment post shoulder dislocation. Most often an avulsed fragment would be displaced to the sub-glenoid position and this can easily be mistaken as calcified tendonitis [10] .
As seen in our case, we suggest a computed tomography scan of the shoulder to be done, to assess articular extension, fracture configuration, size of the fracture fragment and fracture displacement. A clear visualization of the avulsed fragment aids in future fracture management [11] .
Ultrasonography and magnetic resonance imaging (MRI) performed for suspected traumatic rotator cuff tear have been shown to be useful in detecting occult tuberosity fractures when initial plain films have been negative. Both modalities may prevent the use of unnecessary diagnostic shoulder arthroscopy for patients with occult fractures [12] [13] [14] .
Avulsion fractures of the lesser tuberosity is commonly associated with dislocation of the shoulder joint [15] .
As mentioned earlier, isolated injuries are rare and easily missed, whereby delayed diagnosis can lead to shoulder instability and impingement symptoms [15] .
Shoulder joint instability after an avulsion fracture

Discussion
It is uncommon to have an isolated avulsion fracture of the lesser tuberosity and therefore, experience in the management of this rare injury is less and clinical series remain as few or limited only to case reports [3, [6] [7] [8] [9] . Due to its small size and its location on the medial side of the head of the humerus, the lesser tuberosity is protected from direct injury [3, [6] [7] [8] [9] .
This rare indirect injury is most commonly caused by the pulling forces of the upper gleno-humeral ligament and the subscapularis muscle in hyperextension with increased abduction and external rotation of the shoulder [3] . 
Summary
Isolated avulsion fractures of the lesser tuberosity of the humerus are rare entities, with far lesser experiences reported in comparison to other fractures of the proximal humerus. High index of suspicion when handling cases with anterior shoulder pain could safe a patient from a poorly functioning shoulder. Axillary view radiograph and computed tomography scan will aid diagnosis. As in other fracture fixations, a successful functional outcome of humeral lesser tuberosity fracture relies strongly on the right indication to operate, good surgical techniques and a compliant rehabilitation regime.
is mainly due to the lengthening of the subscapularis muscle post trauma [16] .
In addition to this, a medially displaced avulsed fragment theoretically will narrow the functional space of the coraco-humeral interval, leading to subcoracoid impingement. Although no such as cases have been reported, a subcoracoid impingement present later as chronic shoulder pain [17] .
The threshold to perform surgery with regards to the lesser tuberosity displacement in order to maximize patient functional outcome is still controversial. Accepted indication for surgery include fracture fragment displacement of 5 mm or an angulation of 45°, mechanical blocks to internal rotation, weakness in terminal internal rotation and persistent shoulder pain [18, 19] .
Possibility of late fracture displacement and involvement of the fracture to the bicipital groove causing potential bicep tendon subluxation has led to some surgeons to fix even minimally displaced fractures. Ogawa, et al. presented one of the largest recent series and recommended ORIF for all acute fractures regardless of fragment size and displacement in order to achieve an excellent long-term outcome [3] .
Some authors have recommended non-operative treatment for undisplaced fractures and reported comparable functional outcome to those who underwent surgical intervention [2] . Avulsed fracture fragments have been fixed using cannulated screws [3, 20] .
As reported in most literatures, open approaches to the humeral lesser tuberosity are limited to the deltopectoral approach. Intraoperatively, most often the subscapularis and avulsed attachment needs to be mobilised to clear adhered fibrous tissues. Keen consideration should be given to the evaluation of the medial wall of the intertubercular groove to preserve the coherence of the tendon of the long head of biceps [15] .
Good functional was also obtained by Scheibel, et al. by using an arthroscopic approach with suture anchors for fracture fixation without bicep tendon subluxation [21] .
Early post-operative rehabilitation and physiotherapy determine a successful clinical outcome. Rehabilitation of lesser tuberosity fractures follow the similar protocol to rotator cuff injuries. Immediate pendulum exercises are followed by a course of passive range of motion; forward flexion, and internal rotation exercises. Passive motion is advanced to, as tolerated. Early external rotation should be limited to the neutral position in lesser tuberosity repairs.
Active range of motion and stretching exercises are initiated at 6-8 weeks. At 3 months isometric strengthening can be performed [15, 22] .
